Inhibition of the glycine cleavage system: hyperglycinemia and hyperglycinuria caused by valproic acid.
Elevated amounts of glycine in serum and urine were demonstrated in patients and rats receiving the antiepileptic drug valproic acid. The hyperglycinuria in the patients was correlated to the dose of the anticonvulsant. The activity of the glycine cleavage system, the major catabolic pathway of glycine, in liver homogenates from rats treated with valproic acid was clearly reduced. Further in vitro studies on intact rat liver mitochondria and the solubilized glycine cleavage system showed that valproic acid and valproyl-CoA significantly inhibited the glycine cleavage enzyme complex. It was concluded that the hyperglycinemia and hyperglycinuria seen in patients and rats during the administration of valproic acid are due to the inhibition of the glycine cleavage system, most probably by valproic acid and/or valproyl-CoA.